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To ell whomy it may concern,:

Be it kndwn that we, Davip Roserrs
Crarres Janzs, subjects of the King of
Great Britain, both residing at Spittlegate
[ron Works,
land, have invented new and useful I-
brevements  in Internal-Combustion K-
tion.

Our invention relates to internal combus-
i kind wherein liquid hy-
drocarbon is injected into a compressed
charge of ‘sir at or near the end of the com-
pression stroke with sufficient velocity to
pulverize the hydroearbon and chiefly to the
class of engine described in the specification
of former British Patent No. 4589/06.

The object of our invention is to ‘provide
inpreved means for operating the oil pump
and governing the engine by controlling the
oil supply so as to improve the eficiency of
the engine. . .

In such engines as heretofore made the
oil or hydrocarbon is injected through an
oil nozzle by means of g pump the plunger
of which is operated by a cam which actu-
ates a striker. The cam is of such a form
that the striker gives a sudden blow to the
top of the pump plunger so as to eject the
()if suddenly in"a manner somewhat resem-
bling that in which a rojectile leaves a'gun.
The suction stroke 01! the pump is effected
by a spring which lifts the plunger into con-
tact with an adjustable stop the position of
such stop being regulated so as to adjust the
length of stroke of the pump. It has been
found in practice that such a construction of

e mode of regulation of the pump stroke
is unsatisfactory owing to its’ varying the
time at which the oil i injected into the
cylinder. - Furthermore in such engines the
governing ‘has been effected by acting di-
rectly upon and opening the vertical or re-
lief valve in the vaporizer valve box cutting
out the oil supply, and this has also been
found to be unsatisfactory particularly in

. the case of multi-cylinder engines.
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Now, our invenfion has for its object to
overcome the defects above mentioned and to
this end we operate the striker for actuat-
ing the pump plunger by means of g cam
stmilar fo that described and shown in the
specification of the above mentioned former
British patent but having on its periphery
five faces or curves. The first face or por-

and | driving sha
| and which Inay be termed a
- second face is o snail-shaped or spiral rising ¢
Grantham, Lincolnshire, Eng- |

gines, of which the following is a specifica- -

and also that

tion of the tperiphery is concentric with the
t upon which the eam ismounted
“rest”; the
grade of low pitch the distance from the
center to its pe'r',phérv increasing gradually, -
froin tiie *rest” an has_for its object to
bring the striker gently into contact with
the top of the pump plunger; the third face
ov grade is the delivery face or grade and
is shaped to give a rapid sction on the de-
livery or effective stroke of the pump and
the fourth face is a grade forming an ex-
tension of the third face and passes by a
convex face of easy shape into the fifth face
which is a snail-shaped grade, gradually de-
creasing in radius toward the *rest”. “The
object of the fourth face 'is to provide a
greater length of stroke to the pump plunger
than the delivery or effective stroke so as to
allow of its being brought gradually ‘to rest
after’it has completed the delivery stroke;
owing to the easy lead of this face of the .
cam the roller of the striker follows it and.
thus destroys the noise and shock which
would otherwise be caused on its leaving the
cam face. In some cases we miay make the
cam with four faces or curves only and this
‘is effected by omitting that face which we
have above referred to as the first face or
rest and lengthening the second and ffth
faces. Furthermore, to govern the engine
we control the o1l supply by mechanically .
operating the verticul valve in the va porizer
valve box by means of a cam driven from
any suitable part of the engine, preferably
the main cam shaft. The said ‘cam is car-
ried on a spiral ke;

and is adapted
the governor which partially rotates it in so
doing, thus bringing the operative face into
action either earlier or later accopding to the
load on the engine.. The result is that the
relief or vertical valve in the vaporizer valve
box is opened either earlier or later accord-
ing to the load on the engine. When the
relief valve is opened the o1] from the pump
is cut off from the vaporizer-and cuused to
flow through a by-pass back irto the tank.
It will thus be seen that the quantity of oil
introduced inte the vaporizer varies with
the load. The vertical valve in the vaporizer
valye box is operated from the cam by any

well-known means such, for example as lever 1 10

and rod mechanism. _
-8ome cases, In lieu of emplovine a cam

<

y upon the driving shaft *» '
to be moved lengthwise by g
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sliding upon a spiral key as above described,.

we may employ a plain key and form the
face of the cam spiral in shape, the opera-
tion being otherwise the same as that above
described. :

To enable our invention to be fully under-
stood we will describe it by reference to the
accompanying drawings, in which:—

Figure 1 is a part side clevation of an en-
gine having the improvements applied
thereto. - Fig. 2 is an end elevation of the
same. TFigs. 8 and 4 illustrate in side and
end elevation vespectively and to a larger
scale the cam which operates the striker for
actuating the pump plunger. Figs. 5, 6 and
7 are respectively a side elevation, plan and
end view of the cam for operating the ver-
tical valve in the vaporizer valve-box and
Figs. 8, 9 and 10 are similar views illustrat-
ing a modification of the same.

@ is the cylinder of the engine; 0 the main
frame and ¢ the bed-plate thereof. ‘

d is the oil fuel pump, e¢ the plunger
thereof and # the spring which operates the
said plunger ¢ on the up or suction stroke.

¢ is the stop which limits the travel of the
plunger ¢ on the up or suction stroke and 7

1s the striker which is held by a spring #* |

against the face of the operating cam ¢
shown detached in Figs. 3 and 4. This cam
as above described has five faces j, &, I, m, n.
The first face or rest ;7 is concentric with the

“driving shaft ¢ on which it is mounted to

allow the pump plunger e to remain at rest
during a portion of the revolution of the
cam so as to give the valve time to seat itself
at the end of the suction stroke. The second
face or grade % is snail-shaped so as to bring
the striker % gently into contact with the
pump plunger e. The third face or grade !
1s the delivery face or grade and operates
the pump on the effective or forcing stroke.
The fourth face or grade m which 1s an ex-

* tension of the third face or grade [, passes
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into the fifth face or grade » which 1s snail-
shaped and causes the suction stroke to be
performed slowly. The first portion of the
fourth face or grade m being a continuation
of the third face , its effect is to prolong
the working stroke which is quickly started

. by grade 7 and to stop the working stroke
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gradually by bringing the plunger gradually
to rest as the second portion of the fourth
face m is brought into action.

o (Fig. 2) is.the delivery pipe by which
the oil is conveyed from the pump ¢ to the
vaporizer valve-box p through which it is
injected into the vaporizer ¢; 7 is the verti-
cal or relief valve in the vaporizer valve-box
p which is operated by the face s' of the
cam s through the medium of the rod # and

the lever u, the latter of which is fulerumed

at the point » to the bracket v ,
71 is the bypass from which a pipe 7* leads
to the oil tank to return thereto any oil

937,181

pumped through pipe o, after the relief valve
7 is operated.

" The cam s 1s mounted upon the shaft ¢' to
which it is secured by means of a ke« fitting
in the spiral key-way s shown in Figs. ¢
and 7. The said cam s is adapted to be
moved lengthwise along the shaft ¢ and thus
turned relatively with the same by means of
the variation in the position of the governor
as the speed of the engine fluctuates; this is
effected through the medium of the lever and
link mechanism v, 2, ¢!, '

In Figs. 8, 9 and 10 we have shown a
modified construction of the cam s in which

.the said cam slides on a .key parallel to the

shaft ¢* and is provided with a spiral or in-
clined operating face s°.

It will be understood that in lieu of
mounting both the cams upon the same shaft
we may mount them upon different shafts
and also that we may vary the mode of con-
veying the motion of the cam s to the ver-
tical or relief valve » in any desired man-
ner and, furthermore, that the invention al-
though shown applied to a single cylinder

-engine is also applicable to multi-cylinder

engines, -

Having now particularly described and
ascertained the nature of our said invention
and in what manner the same is to be per-
formed, we declare that what we claim is:—

1. In an internal combustion engine, the
combination with the cylinder, of a pump
for supplying liquid hydrocarbon thereto
and a cam for operating the pump plunger,
provided with a gradually rising grade, a
grade of steeper pitch to-effect a quick work-
ing stroke of the plunger, and a long falling
grade, for restoring the parts to normal po-
sition without shock, substantially as de-
scribed.

2. In an internal combustion engine, the
combination with the cylinder, of a pump
for supplying liquid hydrocarbon thereto, a
striker for operating the pump plunger and
a cam engaging the striker and provided
with a slow rising grade for bringing the
striker gently into contact with the pump
plunger, a steep rising grade for effecting a
quick working stroke of the plunger and
a slow falling grade for returning the plun-
ger and striker to normal position without
shock; substantially as described.

3. In an internal combustion engine, the

combination with the cylinder, of a pump I

for supplying liquid hydrocarbon thereto, a
striker for operating the pump plunger, a
spring for actuating the plunger during the
suction stroke, and a cam engaging the
striker for actuating the plunger during the’
working stroke, said cam having a slow ris-
ing grade, for bringing the striker gently
into contact with the plunger, a steep rising
grade for effecting a quick working stroke
of the plunger, a slow falling grade, and a
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convex face or grade coxiﬁectihg the quick | ing .exéess'ﬁqilid~ from said relief valve, a
rising grade and the said falling grade and | cam  for operating said relief valve and »
having a .part:. forming @ continuation of governor operatively connected with said

. the quick rising grade, substantially as de- cam for advancing or retarding the time of

" 5 scribed.

operation of said relief valve, substantially

4. In an intefnal cbmbustion ‘engine, the | as described.
combination with the. cylinder, of a pump | 6. In an internal combustion engine, the
for su‘pglyin,g-_liquid. hydrocarbon thereto, a | combination ‘with the cylinder, of 3 pump

- striker

or operating the pump plunger, and | for supplying liquid hydrocarbon thereto,.

10 2 cam engagin%‘ sald striker, ;and provided. | means for continuously operating said pump,

with a rest, a

bringing the striker gently into contact with | liquid to the cylinder, a by-pass for convey-
the pump plunger, a steep rising grade for | ing excess liquid from said relief valve, a
effecting a quick working stroke of the plun- | cam for operating said relief valve, a shaft
15 ger, a convex grade having a part forming | for said cam, said cam being movable longi-
& continuation of said steep grade, and a tudinally of the eam shaft, and a governor
spiral falling grade for returning the parts | connected with said cam for moving it on

to normal position without shock, substan- | its shaft, to retard or advance the time of

" tially as described.

combination with. the cylinder, of a pump
for supplying liquid- hydrocarbon thereto,

means for continuously operating said pump, Witnesses: . -

a relief valve, for cutting off the supply of
25. liquid to the cylinder, a by-pass for convey--

operation of said relief valve, substantially
20 5. In an internal combustion engine, the | as described.

. 'DAVID ROBERTS,
'CHARLES JAMES.

Warrer Waynes, _
Samuer WirLiam Payne.
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ow rising spiral gride for.| a relief valve, for cutting off the supply of
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